Purpose This is a case report of a pediatric patient that presented to the emergency department following an un-witnessed trauma. The patient's parent's provided history was inconclusive with suspicion of non-accidental trauma. Methods Review of the radiological images was performed. An initial radiographic skeletal survey was obtained and demonstrated radiographic findings suggestive of non-accidental trauma. The follow-up radiographic skeletal survey demonstrated a worsening of the prior radiographic findings rather than the expected healing in cases of non-accidental trauma. Specifically, the follow-up radiologic imaging demonstrated an abnormal lucency with medial down-sloping of the proximal tibial metaphysis, representing osseous destruction of the cortex with metaphyseal osteolysis, suggesting the possibility of infectious etiologies. Results Following review of the radiological images, serology was obtained. Serological markers were obtained and demonstrated active syphilis. Although syphilis has specific radiological findings, it can be initially misinterpreted as non-accidental trauma. Conclusions This case report reviews the clinical picture, including the history, serology, and radiographic correlation and demonstrates the importance of considering alternative etiologies when evaluating the musculoskeletal system in the pediatric population.
Introduction
Non-accidental trauma (NAT) can be an unfortunate and complex diagnosis, which significantly impacts both the patient and the patient's family. Even if NAT is eventually ruled out, it is a necessary caution in the beginning to ensure protection of the patient.
The most susceptible patient's for non-accidental trauma are less than 1 year of age [1] . According to the American College of Radiology (ACR), the most valuable study to obtain from the patient (if stable) in suspected NAT is a radiological skeletal survey [2] . Radiologic imaging is essential to evaluate, diagnose, and treat NAT. There are multiple radiographic imaging findings that could suggest NAT. Classic metaphyseal lesions are specific to NAT, but other pathologies can mimic these findings. Additional pathologies that can mimic NAT include metabolic bone disease (rickets, Caffey disease, and osteogenisis imperfecta) and infectious causes, such as syphilis and osteomyelitis [3] . Syphilis is an important differential diagnosis when evaluating the musculoskeletal system. Clinical and radiological follow-up is vital to evaluate the injuries, and alternative diagnoses must be considered.
Case Report: Clinical, Imaging, and Serologic Findings A 7-week-old female with no significant past medical history presents to the emergency department (ED) for left upper extremity paralysis. The patient was a full-term uncomplicated pregnancy, and was discharged with her mother after 2 days following her birth. The patient received all the recommended vaccinations (including hepatitis B vaccination) and postnatal care. The mother of the patient stated that she (the mother) recently started working and the patient was left in the care of the patient's aunt. While the mother was at work, the aunt called and stated the patient was not moving her left arm. The mother provided no additional history of the injury. The mother promptly brought the patient to the ED. After obtaining the mother's history of the patient, a complete blood count (CBC), complete metabolic panel (CMP), radiologic skeletal survey, and computed tomography (CT) scan of the head were obtained from the patient. The physical exam demonstrated normal findings with the exception of pain/crying on palpation of left upper arm; otherwise the extremities are neurovascular intact. The CBC, CMP, and CT scan were unremarkable.
The initial skeletal survey demonstrated no skull fractures, spine fractures, or rib fractures. Notably, periosteal reaction was seen along the medial aspect of the distal left humerus and medial and lateral aspects of the distal right humerus. This finding suggests an underlying fracture (Fig. 1a, b ). There were also bilateral proximal medial tibial metaphysis irregularities, suggestive of corner fractures with periosteal reaction of the diaphysis of bilateral tibias (Fig. 2a, b ). Individually and together, these radiologic findings are suggestive of NAT. The patient was admitted to the pediatric intensive care unit (PICU) for close observation of the patient and family. The patient was discharged to child protective services and placed in foster care.
Twenty days following initial presentation, the patient presented for evaluation of the fractures with radiologic skeletal survey. This follow-up skeletal survey demonstrated (1) periostitis along bilateral femurs, tibias, and fibula; (2) thickening of the distal humeri periostitis and widening of the distal humeri with lucency and cortical irregularity/erosion of the distal metaphyses (Fig. 3a, b) ; (3) linear metaphyseal lucency in the distal right fibula; and (4) abnormal lucencies in the proximal metaphyses of bilateral tibias (medially) with new and rounded lucencies distally and medial down-sloping of bilateral proximal tibial metaphyses, representing the Wimberger sign (Fig. 4a, b) . Overall, the osseous findings had worsened and had the radiographic appearance of congenital syphilis. Subsequently, the patient was admitted and cerebral spinal fluid VDRL was positive and RPR titers were 1:128, reactive. The diagnosis was made with Treponema pallidum antibodies positive in the serum. The patient was treated with 14 days of IV penicillin. Following treatment, the patient was doing well and has had an uneventful follow-up. Additionally, the patient returned to her mother with no additional incidents.
Discussion
Incidence of congenital syphilis is seen in 10/100,000 live births. Congenital syphilis is caused when Treponema pallidum (T. pallidum), a spirochete bacterium, crosses the placenta and infects the developing baby. Classically, congenital syphilis affects the long bones with a periosteal reaction bilaterally and symmetrically. Symptomatic patients bones are affected 60-90% [4] of the time, the tibia being the most common (44%), then the femur (20%), and finally the humerus (10%) [5] . Syphilitic radiological findings include irregular/frayed metaphyses and/or lucent metaphyseal bands. The bilateral medial symmetrical metaphysis lesions that appear as corner fractures may actually represent the Wimberger sign, which is destruction of the osseous cortex with metaphyseal osteolysis [6, 7] .
In this case, the patient initially presented with multiple osseous findings including periostitis, inflammation of the periosteum, which is seen in healing fractures. The patient's birth history was obtained from an outside facility. The mother's perinatal screening laboratory values were negative for congenital infections. The mother must have been infected while pregnant. There were also irregularities of the bilateral tibial metaphyses. When these findings are discovered, NAT must be considered and addressed.
The follow-up radiographic findings demonstrated worsening of the prior osseous findings. Since the patient had been placed in foster care and had minimal supervised contact with the patient's family, it was less likely that additional NAT would have occurred. Although repeated NAT is still a possibility, other etiologies were considered.
In this case, many of the follow-up radiographic findings are nonspecific, but extend and enhance the differential diagnosis beyond NAT, to include metabolic bone disorders, infectious causes (including CMV, rubella, and syphilis), and leukemia. First, the periostitis along bilateral femurs, tibias, and fibula is nonspecific and should be improving 20 days following trauma. Although a nonspecific finding, the distal humeri periostitis with thickening and widening of the distal portions (called celery stalking) worsened from the prior skeletal survey. The distal humeri lucency and cortical irregularity/erosion of the distal metaphyses along with the linear metaphyseal lucency in the distal right fibula suggest multiple etiologies to include the mnemonic CHARMS (congenital infection: including syphilis, rubella, and CMV), hypophosphatemia/hyperparathyroidism, achondroplasia, rickets, and stress [5] . The worsening abnormal lucencies in the proximal metaphyses of bilateral tibias (medially) with new and rounded lucencies distally and medial downsloping of bilateral proximal tibial metaphyses represent the Wimberger sign. The Wimberger sign is pathopneumonic for congenital syphilis.
Additionally, the patient presented with upper extremity paralysis. This finding is rare, but has been described with congenital syphilis. The etiology is the persistent erosion that results in a subepiphyseal fracture and epiphyseal dislocation causing pain and pseudoparalysis of the limb (termed paralysis of Parrot) [4, 8] . This case demonstrated clinical and radiographic manifestations of congenital syphilis, with the resulting serological examination, diagnostic of congenital syphilis. There is medial down-sloping of the proximal tibial metaphysis, representing osseous destruction of the cortex with metaphyseal osteolysis, Wimberger sign (white arrow). There is periostitis of the distal femur and tibia (black arrow). b Follow up AP radiograph of the proximal right medial tibia/fibula demonstrating an abnormal lucency in the medial proximal tibial metaphysis with a new rounded lucency in the distal tibial metaphysis. There is medial down-sloping of the proximal tibial metaphysis, representing osseous destruction of the cortex with metaphyseal osteolysis, Wimberger sign (white arrow). Additionally, there is linear metaphyseal lucency in the distal right fibula (thick white arrow). There is periostitis of the distal femur and tibia (black arrow)
Conclusion
Congenital syphilis can mimic non-accidental trauma radiologically, most significantly with the osseous findings. The radiologic findings of frayed metaphyses, lucent metaphyseal bands, and osseous destruction of the cortex with metaphyseal osteolysis (Wimberger sign) are indicative of syphilis with an applicable history. In a case with minimal or uncertain injury history, diagnosis and treatment can be more difficult and follow-up is required. The follow-up on the injuries is especially important when evaluating NAT to ensure healing is present. If the injuries are worsening, it is important to consider alternative etiologies, including infection. In this case, it was only the follow-up and consideration of alternative etiologies that revealed worsening osseous findings and led to the proper diagnosis and treatment of syphilis.
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